Abstract. Fire is a good tool for removing the crop residue. Crop residue burning is a common phenomenon in all countries which produces excess amount of gases like Sulphur dioxide (SO 2 ), oxides of nitrogen (NOx), carbon dioxide (CO 2 ), carbon monoxide (CO), black carbon (BC), organic carbon (OC), methane (CH 4 ), volatile organic compounds (VOC), un-methane hydrocarbons (NMHCs), ozone (O 3 ), aerosols etc and heat that is very harmful for global environment. Crop residue burning is familiar process in central Madhya Pradesh which effects ranging from human health to large carbon emissions and soil fertility. In central Madhya Pradesh (Bhopal, Raisen and Mandideep district), wheat and soyabean are major crops which left a huge amount of mass after harvesting. We used remotely Sensed data (ETM+) for identification of un-burnt (16th February 2013) and burnt (16th May 2013) field. Spectral data of un-burnt and burnt field are collected by ground truth and classified satellite data. Whole study area is prominently covered by agricultural land and huge area is burnt to remove the residue. By the analysis of soil samples, we found that soil nutrients are deteriorating due to frequent burning in three different villages as Sadalatpur, Barbatpur and Mandideep of Bhopal, Raisen and Mandideep district respectively. Average 17.32 % Carbon, 12.69 % Nitrogen and 16.23 % Potassium is deteriorating after burning residue in wheat field. Average 9.95 % Carbon, 29.17 % Nitrogen and 15.65 % Potassium is deteriorating in Soyabean field. So it is suggested to plough the field after harvesting the crops and produce bio fertilizes continuously adoption of this practice by farmers will prove immensely useful because of reduced air pollution and recycling of nutrients.
INTRODUCTION
During the past decades biomass burning (including forest fire and crop residue burning) has been become an increasingly important global environment issue. It has been estimated that globally around 350 Mha (million hectares) of area is affected by vegetation fires in the year 2000 (Pathak et al., 2010) . The statistical facts show that in Asia, the annual biomass is burnt at a very large scale and the contribution of crop residue burning in total residue is very predominant in China and India specially (Streets, 2003) . Burning of crop residue affects the properties of soil and nutrient (Tripathi et al., 2013) . Fire affects soil physical properties such as organic matter, soil structure, aggregation, and pore space (Knoepp and Swank, 1993; Rajpoot and Kumar, 2013) . Knoepp and Swank (1993) found that the impact of fire on soil physical properties depends on both the severity (heat penetration into the soil) and intensity (aboveground temperature) of the fire. Residue burning affects soil as nutrient loss by volatilization, ash convection, runoff, wind & soil erosion and leaching of firereleased nutrients (Schoch and Binkley, 1986) . Nitrogen (N) is an essential plant nutrient that affects the biomass of ecosystems (Vose and Swank, 1993) . Total ecosystem's nitrogen is generally decreased by fire due to the volatilization of nitrogen contained in wood, leaf material and the forest floor (Knoepp and Swank, 1993) .
Fire is also used as a quick and labour saving tool for removing crop residue in the field soybean, rice and wheat (Awasthi et al., 2010) . Residue burning changes soil temperature, soil moisture (decreased potential for water holding capacity) and nutrient availability such as nitrogen, sulfur, carbon/nitrogen ratios, extractable carbon, polysaccharide, ammonium, and available phosphorus (Wehrmann, J., and L.W. Johannes. 1965) . P is lost by volatilization when temperatures exceed about 360°C (Cotton and Wilkinson, 1988) and transformed in to ash (Raison et al., 1985) . The objectives of the study are to quantify nutrient losses (N, P, K, Ca, Mg, and S) due to crop residue burning in Central Madhya Pradesh. 
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MATERIALS AND METHODOLOGY
Materials
The burnt area is achieved from remotely sensed LANDSAT data of pre (16th February 2013, Map 1) and post burnt (16th May 2013, Map 2) ETM+ image for Rabi season. Spectral signature of burnt field and un-burnt field is collected by spectrometer and analyzed. Land use/land cover is prepared for both pre-burning and post-burning of 2013 using ERDAS 2011 and Arc Map 2010. Land use/ land cover basically classified in to five classes as built-up area, agricultural land, waste land, forest and water bodies.
Map 3:
Land use/land cover of study area
Sampling preparation and analytical method
In satellite data, burnt field gives blackish signature due to availability of black ash but some time formers plough the field just after harvesting the field which also gave blackish tone in satellite data. To overcome this problem we took the spectral signature of burnt and un-burnt field which is clearly differentiating burnt and un-burnt field which shows differentiation in moisture absorption region as 1250, 1450 & 2210 nm (Fig. 1) . SOI toposheets 55 E/3, 4, 7, 8, 10, 11, 12, 15, 16 and F/5, 9, 13 are used for ground verification of burnt area and collection of soil samples. Samples collected from pre and post burnt field, are analysed in lab and found the variation in the quantity of nutrients and soil properties. Walkley and Black methodology for Organic Carbon (Walkley and Black, 1934) , alkaline permanganate methodology for nitrogen content (Subbiah and Asija, 1956 ) and Ammonia Acetate methodology for Potassium content extraction (Hanway and Heidel, 1952) are used.
RESULTS AND DISCUSSIONS
Land use/land cover of study area is prepared by rectified ETM + image of 2013. Land use/ land cover is categorised in five classes as Water body, waste land, built-up area, forest and agricultural land (Map 3). Agricultural land covers a major part of study area. It is about to 37.10 % of total area. Forest land is also cover huge amount of area which is about 44.19 % of study area. Waste land covers a small part of area which is 13.61% area. Built-up area of study area is distributed in three main cities and other villages. Built-up area covers about 2.42% area (Table 1) .
Agricultural land is majorly categorized in two cropping pattern in Rabi season as One is wheat which covers 78.63 % area of agricultural land and other is gram, mustard, masur etc. which covers 21.37% area (Map 4). In the same way in Kharif season, agricultural land is categorized in two cropping pattern as One is soybean which covers 78.62 % area and other is rice and other, which covers 21.38 % area (Table 2 ).
Major part of study area is covered by wheat and soybean crops. These crops are having a huge amount of straw. Burnt field covers huge area (Map 5 (Fig. 2) and fire is a good tool for removing this mass. So farmer burns residue by fire but this badly affects the soil as physically and chemically. (Table 4) . After seeing the result we found that average Carbon, Nitrogen and Potassium is deteriorating which is 17, 12 &16 % in Rabi season (wheat field) and 17, 12 & 16 % in Kharif season (Soyabean field).
The result is that deterioration of carbon and potassium is more in wheat (Fig. 3 and 4) than Soyabean field but Nitrogen is more in Soyabean than wheat field (Fig 5) . Due to continuous burning on same field, soil nutrients are decline till 50 % in one decade and after it convert in barren land (unfertile land). The effect of wheat residue incorporation with green manure (GM, Sesbania cannabina L.) on subsequent rice yields was also determined as rice yield increased 0.18-0.39 Mg ha -1 (Singh et al. 2004 ).
CONCLUSION
Present study shows that fire is a good tool for removing the residual mass of crops but it badly affects the soil fertility and surrounding environment. Frequent mass burning reduces the soil nutrients of Sadalatpur, Barbatpur & Mandideep and continuous yearly burning on same field reduces soil nutrients up to 50%. Study area (Bhopal, Raisen & Mandideep district) is having huge amount of agricultural land so crop residue burning produces a huge amount of gasses and heat which is harmful for surrounding environment. So it is suggested that In spite of residue burning, we should plough the field and produce biofertilizer.
